ZONDEK AND BIER [1932; 1933] have pointed out that in certain cases of mental disorder (particularly of the manic-depressive type) the blood-bromine is usually considerably lower than normal. Unfortunately they used a method of bromine estimation which is subject to severe criticism and hence, although their conclusions may be correct, the work requires repetition with a sound method of bromine estimation. Work in this laboratory', using Yates's method of bromine estimation [1933], has made it clear that the bromine of blood varies very greatly among cases of mental disorder, but that variation occurs also among normal subjects, particularly women (compare also Kuranami [1932] and Guillaumin and Merejkowsky [1933]).
ZONDEK AND BIER [1932; 1933] have pointed out that in certain cases of mental disorder (particularly of the manic-depressive type) the blood-bromine is usually considerably lower than normal. Unfortunately they used a method of bromine estimation which is subject to severe criticism and hence, although their conclusions may be correct, the work requires repetition with a sound method of bromine estimation. Work in this laboratory', using Yates's method of bromine estimation [1933] , has made it clear that the bromine of blood varies very greatly among cases of mental disorder, but that variation occurs also among normal subjects, particularly women (compare also Kuranami [1932] and Guillaumin and Merejkowsky [1933] ).
The authors have made an attempt, in the work about to be described, to analyse some of the factors which may contribute to the variations in bloodbromine.
It seemed possible that the rates at which tissues remove bromine from blood may vary from patient to patient. Small amounts of bromine are normally taken in the food [Damiens and Blaignan, 1932] ), but this is subject to such wide fluctuation that quantitative investigation is difficult. We have therefore given patients and normal subjects, intravenously and orally, known quantities of bromide and followed the rates at which bromine disappeared from the blood after reaching its maximum value.
Removal of bromine from the blood. A number of patients were given 1 g. of sodium bromide dissolved in 50 ml. of saline by intravenous injection. The injections were made in the morning, 2 hours after the patients had breakfasted. All patients were kept in bed during the next 5 hours. The first sample of blood (10 ml.) was taken less than 5 minutes before the injection. The bromide solution was then injected, and samples of blood were withdrawn for bromine estimation at intervals of 1, 2 and 5 hours from the time of injection. Analyses were also made 1, 4 and 7 days after the time of injection. The patients during the whole of the experimental period were on their normal diet, and received no medicinal treatment during this period.
Results with 8 patients and 3 normal cases are recorded in Table I .
The following facts are noteworthy: (1) The calculated blood-bromine immediately after injection of the bromide, assuming even distribution throughout the blood, is of the order 15-20 mg./ 100 ml. The value of blood-bromine found 1 hour subsequently was of the order ; .. . Ml 3-4 mg./100 ml. Examination of column 10 will show that the percentage drop in blood-bromine during the one hour from the time of injection is very nearly the same in all cases examined-both normal and mentally abnormal. It is evident that there is a rapid diffusion of bromide from the blood into the tissues, the velocity of this diffusion, at any rate in the initial stages, being, so far as we can ascertain, independent of the mental state.
(2) Although the initial blood-bromine (i.e. before injection of bromide) differs very greatly among the 11 cases studied, the values of blood-bromine one week after the injection of bromide bear but little relation to the initial values and are not very greatly dissimilar from each other. Examination of column 11 indicates that the percentage drop in blood-bromine 24 hours after the time of injection is much the same in all cases. This can be seen more clearly in Table II It seems evident that the rate of removal of bromine from the blood is largely independent of the mental state, and low values observed are clearly not due to greater rates of removal from the blood into the tissues.
The variations in blood-bromine after oral dosage with sodium bromide (4 g. in 200 ml. of water) are shown in Table III.   Table III . Blood-bromine after oral doses of sodium bromide (4 g.). The whole picture is much more complicated than that seen after intravenous injection-there are differences between the patients, doubtless in their rates of absorption of the relatively large dose of bromide into the blood-stream [compare Toxop6us, 1930; Zondek, 1933; Baur and Oppenheimer, 1922] .
It is important to note, however, that the patients with low initial blood bromine values show a decided increase in blood-bromine, our figures lending little support to the supposition that patients with low initial blood-bromine values owe such low values to an inability to absorb bromine into the bloodstream. Distribution of bromine in the tissues. In order to obtain some further details of the way in which bromine distributes itself in the animal organism we have made a complete analysis of a rabbit killed after intravenous treatment with 39 mg. (0-015 g./kg.) sodium bromide. The highest concentrations were found in the blood (2.85 mg./100 mi.), heart (2.80 mg./100 ml.), kidney (2.03 mg./100 ml.), spleen (1-90 mg./100 ml.) and stomach (1-40 mg./100 ml.). It is significant that, as in other investigations with higher concentrations of bromide, this halogen is not found concentrated largely in one particular organ, but is found distributed generally throughout the organism. Ellinger and Kotake [1911] consider that the subcutaneous tissues and liver are the largest bromide depots, while Toxopeus [1930] finds that about one-third of the bromide given to dogs by the mouth is associated with muscular tissue, further large amounts being found in the skin and gastro-intestinal system [cf. also Purjez et al., 1933] . The concentration of bromide in these organs does not however differ very considerably from that in the other organs.
Experiments on human subjects have hitherto been confined to studies of the blood, cerebrospinal fluid and urine. Early investigation showed however that bromide replaces chloride in the gastric secretions [Nencki and ShoumowSimanowsky, 1894] , and indicated the possibility that the intestinal system could accumulate fairly large proportions of injected bromide. We were led therefore to investigate the distribution of bromine between blood and gastric juice in patients without previous bromide treatment.
Bromide in the gastric juice. Specimens of resting gastric juice and blood were taken from a series of 12 psychotic patients following a 12-hour fast. Estimation of the bromine content gave the following results (Table IV) . The following points appear clear:
The bromine content of gastric juice is high and often exceeds that of blood. .The distribution of bromine between blood and gastric juice tends to favour blood at normal blood-bromine concentrations (0-7 to 2-0 mg./100 ml.).
When the blood-bromine falls lower than this normal level the distribution ratio rises in favour of gastric juice.
A possible explanation for the variation in the levels of blood-Br is thus suggested, the inverse relationship between the amounts of Br in blood and gastric juice indicating the possibility that a low blood-bromine level may result from a hypersecretion of bromine into the gastric juice.
In confirmation of this a study of 4 patients following a standard Rehfuss test meal (consisting of 600 ml. of thin gruel containing 0-08 mg./100 ml. Br administered after a 12-hour fast), showed that gastric bromine increases from 0-1 mg./100 ml. to values ranging from 0-78 to 1-25 mg./100 ml. Moreover the administration of such a meal to two patients showed that blood-bromine fell steadily during digestion (see Table V) . A similar although very much smaller effect is observed with chloride [Peters and Van Slyke, 1931] . These results indicate therefore that gastric secretion plays some part in controlling the level of bromine in the blood, and that the interpretation of variations in blood-bromine [cf. Kuranami, 1933; Ewer, 1932] must include a consideration of this fact.
SUMMARY.
1. The rate of removal of bromine from the blood, after intravenous injection of sodium bromide, is independent of the mental state. Variations in the initial blood-bromine levels, found both in normal and mentally abnormal cases, cannot be attributed to differences between the rates of removal of bromine from the blood into the tissues.
2. After oral ingestion of sodium bromide, the blood-bromine rises markedly in all patients, independently of the mental state. Low blood-bromine levels found in certain psychotic patients cannot therefore be ascribed to lack of absorption of bromine into the blood-stream.
3. Bromine may appear in the gastric juice in concentrations greater than that in the blood.
4. During the process of digestion blood-bromine falLs and the bromine in gastric juice rises. It is suggested that secretion of bromine into the gastric juice plays some part in determining the normal level of blood-bromine.
